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a removable tightening rod disposed within said tubular rod for sealing said open 
bottom end of said rod from communication with the atmosphere after said liquid 
component is introduced into said mixing vessel, said tightening rod initially disposed 
within said tubular rod prior to introdudion of said components into said mixing vessel, 
and adapted for removal from said mbutS- rod immediately prior to introducing said 
components into said mixing vessel, and rekisertion immediately after said components are 
introduced, wherein said powder and liquid components are introduced into said vessel 
interior and mixed therein under a continuous vacuum from said vacuum source while 
atmospheric air is prevented from entering into said vessel due to said tightening rod, 
whereby harmful component emissions resulting from mixing are prevented from escaping 
said vessel.— 




REMARKS 

This preliminary amendment is in response and according to Examiner Sohoo's comments 
of his June 23, 1997 Office Action. The claims of the "clean" specification reflect what claims 
are considered pending. The new claims listed above are to be added; they were numbered 
with the next highest number from the last claim number of the previous file. 
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^ METHOD ANIY tPKVICF ' FQILFEEDING £OMPONEJNQ^£QS 

BONE CEMENTMNTO A MIXING VFSSF1, FOp TH FSK EHIB^D^ *^>^ 



BACKGROUND OF THE INVENTION 



1. Field of the Invention 



The present invention relates to a method for successively feeding batches 
of constituent components into a mixinu vessel for the preparation of bone cement under 
vacuum. The invention also relates to an ^pparafijsjffor successively feeding batches of 
constituent components into a mixing vessel under partial vacuum for the preparation of 
bone cement. 



10 2. Description of the Prior Art 

— — _— 

Bone cement is prepared by mixing polymethyl methacrylate iirpowder t orm 

' £2WlTj witlil lkiuid monomethylmethacrylate in a mixing container. Both the liquid component and 

the cuuabined mixture give off substances in gaseous form which are environmentally 

harmful and injurious to human health. For this reason , it is important foiAhe introduction 

15 of the bone cement components into the mixing container and the mixing process itself, 

to take place in such a way that the smallest possible quantity of the hamiXULgases escape 

into the surroupdim* environment. Mixim* vessels have been developed where the 
rr sr^o*** e^'u^th bath **b^£«*<£W% *f flQ ^ (p?vt^^^"3j^ 

^ introducex fcomponents were successfully nrepai^dJuiU-Q *bone cemenUwithbut a substantial 

"release of the aforementioned gaseSl However, in order for the bone cement to develop . 

20 / Jts_ optimal strength during use, it is also important for the components compnsing^ the 

cement to have well-mixed, predetermined proportions. 



i 



r~ -C 4 ^ ' ie °^j e< f t <i£the present invention is to make available a method and device 

or the kind described above, which avoids the risk of gas release when feeding the bone 

accordance with the 
ampoule containing a (jbff^L ^v^j 



cement components into the mixing vessel. This is achieved in accordance with the 
invention m^a number of ways. According to one method, a glass ampou 



liquid component of a bone_c e ment is surrounded by a*container which is in_ reclosable 
*#wf&/*****^^ o^inimmijcation with the atmosphere? . A second container surrounds the first container so 
that when the mixing vessel is opened, Athe contents of the ampoule, under the elfect of a 
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partial vacuum iugide the mixing vessel, can be sucked down into it, in that a spacefjF^^w^ 
between the aforementioned inner container ana A outer container^ filled with a second v ^ 
bone cement component in powder form which is caused by displacement of the inner 
container relative to the outer container, to move from a first position in which the space 
does not communicate with the atmosphere or the mixing vessel, then to a second position 
in which .the space A eommunicates with the atmosphere and the mixing vessel, so that the 
15 powdered bone cement components sucked down into the mixing vessel under the effect 

of the partial vacuum inside it. J^f^a/^^^^^ 

A device for carrying out the above metho d in accordance with the invention 
is characterized in that it comprises* an inner container communicating with the 
atmosphere, jmdfis so arranged as to enclose the glass ampoule containing Uie^fiquid bone 
20 cement component, ancrto communicate with the aforementioned mixing vessel, and which. 



includes *means for openini* the ampoule so that its contents .under the effect of the partial 
vacuum inside, tjie mixing vessel, can be suiJted A into i t. The 4 outer container , at least 
partially enclose sfthe inner container^and jgaJgjQ^arranged so_as_ to communicate with the 
mixing vesselandA.ogether with the inner container, defines a spa ce therebetween which 
25 filled with a certain quantity nrtfhft pg wdered com ponent of tlie_ bone cemenA The inner w^<M\ 

t containers capable of displacemenf from a first positio n to a second position, the first 
— position character ized by the inner container preveiUing* communication between both the 

Br? 

mixing vessel and the atmosphere, andMhe second position characterized , in which 

Ml 

communication between the mixing vessel on the one handftne the atmosphere on the other 
30 hand is open, so that the bone cement component in npwder form, under the effect of the 

partial vacuum inside the mixing vessel, can be sucked* into it without escape of pases . 



According to another method, which has a coup le nf v^rinn^ the outerjox^ 
second cont ainer is eliminated cin^lje^ffli^^ the j^gw der jxme 

agn^^ ampoule of the liquid bone cement 

component connects to the mixing vessel in a manner where displacement of a container 
5 cap causes the liquid component to be sucked into the mixing vessel under vacuum. 

According to_ yet another method, the first and second containers L_are 
ejiminated and the liquid bone cement component is supplied through a collapsible plastic 
bag and tubing arrangement attached thereto.. The tubing can be connected to the mixing 
^essel in atjeast two convenient locations,. where aoxibingxlamp J^xeiease 
1 0 1 iqu id cornpoiieiit 40 ,f low into the mixing yejssej ^ 

Along the same lines of eliminating the first and second containers, another 
method of the present invention simply involves a providing a glass ampoule with -the 
liquid component therein, ±>reaking the anipoule^nd ^ 

mbci^g^vessel through a funnel attached theretp.. .Again the Jiquid component is sucked 
15 under vacuum into the mixing vessel^ 

A final method of the present inv ention a^ain inv olves use of a first 
^container for hol ding an ampoule, but now the container is melded to the mixing tube for 
^ectly_draining into the bottom of jUli^ nrix i vessel^ 

The devices/or carry mg out all methods ^ 
20 are more fu lly det ailed in the following sections. 

BRIEF DESCRIPTION OF THE DRAWINGS 



The invention is described below in ureater detail with reference to the 
» *~ 

accompanying^^fe in whiclK_ J^la^ Zckj^hSuM^ 
r n Figure 1 is a cross -secjiomjl vjew ip^lonpitndinal section of an embodiment 

25 of a ^'eeding/mixing dev ice of the present inventioirwith the_ mix ing vessel filled with bone 

cement components in liquid and powder lorm,^ pnor Urimxing ; / J 

Figure 2 illustrates the feeding of the liquid bone cement component into the 
mixing ves£?^ £L 

Figure 3 illustrates the feeding of the powder bone cement component^into 
30 the mixing vessel; CO 
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Figure 4 illustrates a second embodiment oF A the invention... in 
longitudina l cross-section; £Z ~J 

Figure 5 illustrates feeding the liquid bone cement component in to 
the mixing vessel of Figure 4; 

Figure 6 illustratesjLjJb^^ 
fe^ing^thejpowder coni£one^U^ d iff ers jdigMly^ro ra J:haLo f 

FigureJ^ 

FjgureXM^ 

j)^esent^ventiqnjn which the powder form of tl^ 
Jhe mixing vessel; 

Fi 8 u XL£ Ma straJteS- a con tainer , and cassette, JthaLhousgs .a^glass^ 
aSESSlg^ liquid f orjn ,_o_f -tJ^bi3jaejc.ejmjei^i. 

^Figure^9Jll^tra 
Figyj^ J^prior to jnixing the cement components; 

FigH£f^ °f F^g ure 9> feeding the liquid 

into the, vessel; 

Figure 11 illustrates the mixing vessel of Figure 7 with the bone 
j^ement components thoroughly mixed; 

.-Fjg&reJJL^ mixing vessel of a fifth embodiment of the 

present mventio^in__whjch thej^ui^ into th^ 

mixing vessel throu^hJLh^sids^all; 

JRgureJ.3 flh^tnUesj^ 
£I£sentJnventio^^ 
collap^ible^l^ic^a^ 
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pulling and pushing L the jjgitalor inside 

Figure 16A JNyusti^te^ a plug of the ^ap 

remov ed to aljow air in Ij 1 LraiiuiX-4muig-mixmg « 

Figure 17 illustrates ji.d.etaned __view of the ^connect ingj 
^)numie;iand the tubular agitaUojiM^d^ 

DETAILED DESCRIPTION OF THE INVENTION 



The designations 1 and 2 are used iienerally in the drawings * in respect of 



a feed arrangement anda mixiim vessel. The _latleiA ;omr>rises an interior 2a^ a cylindrical 
container 3 comprised of an outer cyJ^idfiLJaalL3^a bottom 4 at one end of the containe r 
10 and a' spout 5 with a sealed opening at the other end, together with an agitator 6, received 

within said spout and mixiim vessel and capable of axiaU vertical movement m&jj&*Uie 
container 3 . The a gitator 6 consisted" an agitator disc ^attached to a tubular agitator rod 
6b. The agitator 6 *is mounted so that it is free to vertically slide up and down while 
xnaintaining^i a seal in the jyxaii* 5 * in such a way that the plurality of holes 61un_auitatorf fej 
15 disk 6a can be used to bring about through mixing of the bone cement components within „ 

mixiim vessel 2Ahns been removed, the 7 bottom 4 can be axiallv._dispiacedJuasid £jJaa GLQW&eefi 
j^inderby upward mave^^ ^ 
J^keJim^ mdjybimjdlscM^es the mixed bone cementvia^ 

the hollow agitator rod 6b, which now serves as a discharge nozzle. The interior of the 2*^*^^ 
20 container 2 communicates via a filter 8 with a vacuum source (not shown) during feeding ^cXoJX^ 

and jnjxing of the bone cement component^ Rapid and effective feeding of the bone qj^^l 
cement components into the mixing vessel, and safe handling of the gases that are 
environmentally harmful and injurious to Jmrna health, are achieved in this way. 

The feeding of the bone cement components from the feed arrangement 1 
25 into the mixing vessel JZ takes place via the agitator rod 6 b, and the deg ils^ concerning the 

comgone^ be described later. 

The feed arrangement 1 jMJJ]£ji]2^^ 
comprises an inner, essentially cylindrical container ^communicating with the atmosphere 
and an outer 'similar cylindrical conHuner 1 0* which. at IcasA jw^lyjgnclojs.e.s, the inner 

C^i^^^i tfQ ^^^^^ I M 

30 contained The container interior 9e_ is so arranged so as to enclose a glass ampoule 11 



5. 



contciyiing^the liquid bonujcernenl component j\, and'Ho communicate with the mixing 
vessel 2*via its agitator rod 6b , as already mentioned. The contai ner Q is inl^g^Ily 
fonii^ Lhavinu a cylindri caJj^o Har 12 a bout ils bottom taad-^fe-Avilh ■ a thrrail able cap 18 

ampoule 11 vvi 
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thii^ueriorjye. LL^ % -n* t^OyW^ p*u+ «V H*j~0dXu*t& 

In die embodiment illustrated in A Fieure 1 . the facility for displacement to j?P^%rti] 
veen the cylindrical collar 12 and tneacap 18 is achieved by means of tlie ^ 



take place between the cylindrical collar*"! 2 and tHe acap 18 is achieved by means, o f tlie 

,cg,Har threads 12a enua,uinuMhe_exlernaf cap Jhrcads_18_ a^ The cap_X8T Tas an 

opening ! 8d co mmunicating between the interior 9e c^lhc container 9 and the atmosphere, 
and the container 9 has a funnel-shaped * top end 9a*" with the narrow nerk portion Qf 



aped * top end 9a^ with the narrow nerk' pr -||- ^ 

Jiavi mz an outside diameter which frictionally inserts within, and discharges into the open pw% % 




m^mpA agitator rod 6b. In the first embodiment in accordance with Figures l-3 VJ a«iip jJLa of the 

glass ampoule 11 points downwards, and there is present inside me *jnterior 9e of container 

taneT^ Tip llaofthi 



9, a li lass ampoideJnsak ^ oblique pla 



15 



20 



glass ampoule 11, which has a tractural impression th^ein, reste iVgaifl§L,n^^n^l3. Th^ 
bottom \ fifr contacts ampoule n^jliereby 

clamping it bet ween means 13 and cap 1 8_ J ^WliCii = £aj^^ flownwjijLds^ 
the tip 11a is eventually broken off against the oblique plane^!3a, and the contents of the 
ampoule are sucked down\&&jxJ]^jL^^ into the mixing vessel 

JZ,by the partial vacuum existing inside lit it, as illustrated in Figure 2. A filter 14 is 
provided for the purpose of preventing glass splinters from the glass ampoule 1 1 |€^C] 
accompany ingnlfe contents into the mixing vessel 2. In the second and third embodiment 
in accordance with Figures 4-6, the tip 11a of the glass ampoule points upwards, and the 
inner container 9 has a glass breaking means 13 in the form of_ an upward -facing and 



25 pointed cone 13b, against which the bottom lib of the glass ampoule rests.' 1 The bottom 

18b of the cap 18 is formed with vertically taller walls i ftw, <aich that they contaetl^f tki 
jUt^g/vfe^ 11, thereby clamping it in place . When can 18_ is£crewed downwards, the 

bottom lib of the glass ampoule 11 is penetrated by the cone'lSb and, as previously 
described for the first embodiment, A the contents of the glass ampoule are sucked 
30 QfS^down into the mixing vessel 2. A filter 14 can also be 

provided. As the liquid bone cement component of thejjlass ampoule 11' fl ow^ Uown into 

XL- 



the mixing vessel 2, air is sucked in via the opening lid thereby sealing and preventing 
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the gases from the liquid bone cemeiu^component JVom Vcscam nu into the atmosphere. 



_ The outer container 10 is-^eip^LiJjL^ 1° tlie i" ne t* container - 

9, ^ith,con^ner^ bdngj:w^^ 

Outer container iJ3jils^ part 10a, witli^a reduced f^4t^t% 



jieck member 10c that'has an inside ^cfiameler slightly larger than the outside diameter neck 
9c of inner container 9ASOi that neck 9c jsjalso . frictionally contacting , ngck jBeniber 10c, 
.The.jiedc.JLO£,has.a ilared end lOd vvh id) inserts over the r .pp^en(J of. agitator xod, 6b. A 
sg^_ lA_exLStsJ?etweeii eoniamers 9 and J0, r and the. powder component B pf the Jtone _ 
cement is to be received therebejAveen pilar to .mixing^ -The bottom 10b of. container .10. 
has, anjouter surface lOg that^ is formed ewjUjJ breads lOt. Threads lOt are .in threaded . 
= -eng?u^?iejjt^{th the jnternal threads J_6d on downwardly depending. edge.„ 16c. of 
jnteiiockm contain^ 0. The central throughbore 16e 

includes threads 16f tbrjhreadinqly receiving innerj^onta^r bottom*collar 12. In this 
wny when inner container 9 i^t^rp^fipri^^ownwnrdlv bv engaging threads JL2t-iiizaiast ^fjpY 

<^tf04<A T&s^ 

throughbore threads 16j\j^ovetLiU^ ^ 
At the sjumU ltne^^ ^ eal ^insL the annular- upstandiag lip 16g, When ^jv^c 1^ 

^iajhh first position, the outer container is sealed at its boUom^end from the atmosphere. ^ 
When inner container 9 is axially displaced within the interlocking cover 16, in an opposite 
direction, JLhis seal is broken. Coniparuig^rigures 2 and 3 r it is seen that the inner Ho c^h^ 
container )s_npw upwardly displaced in the axial direction wherein r; th^ tops 
9a and^ 10a disengage each other and the containers no longer form a closure of the space 

^5*at the necks 9c and ft)c. . The inner container js raised. until the threads 12t are run-out, 
so that container 9 now allows the space 15' to communicate with the inside 2a of the 
mixing vessel. In the latter position, channels 16 j are now opened in communication with 
the alniosph^^M^ introduction of the powder component of the bone cemem 




out of space 15 and into vessel 2, through the partial vacuum inside the mixing vesseL> 
Air allowed into container 10 preventsAthe aforementioned gases from finding their way # 

The third embodiment in accordance willi Figure o.^jhg.ws thatthemily 
djjtemnce between tlii^eiiibc>diinent and the embodiments ol Figures d^andJ^JgimuaaJB 



iU^brush-shaped devices ^vvjjyxare arranged as to make contact with the surface of the 
funnel-shaped part 10a jnjbgj^^sjti^^ The bone cement component 
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B is released from the aforementioned surface by relative 4 rotation betweenthe outer and 
inner^ containers such that trushes IQd, under \yejuliLof tliej^ow^^jgol lapse and allow 

powder to fall int(^mbc^6b^ ^ _ 

^^^^ GqJ 

A feed procedure ol the above-described embodiments will *now 
summarized below with reference u/*Figures 1-6 ol the ^drawin^s llshould be understood 
ihat with these embodiments, the leed arrangementAis supplied ready for use/ * meaning it 
js filled with the bone cement components in the correct proportions. 

As Figure 1 illustrates, in order to permit feeding of the bone cement 
components into the mixing vessel 2 from the feed arrangement 1 in accordance with the 
invention, the mixing vessel 2 is required to be connectedjp an active vacuum source.^ 
The pin *18c is first removed, and the dispfaceable*Q&&Jji is screwed downwards ^whercin^ 
the glass ampoule 11 is , also caused to move downwards. Screwing continues until the tip 
11a of the glass ampoule 11 is broken oil against the* breaking means plane* (See 
Figure 2), or until the bottom lib of the glass ampoule is penetrated by the tip of the cone 
15 |YWr| 13b (See Figure 5). The liquid bone cement component now flows down into the mixing 
chamber 2 under the effect of the partial vacuum ^exisyng^inside^of it. Once the glass 
ampoule 11 is totally empty, the c y 1 i nd n ca rcollarJLg_i s rotated jjmu^hejFlrs t and sealed 

/ards^JLa ' 
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25 




20 sealed from the atmosphere at'jis bottom. Ais now op ened at the botto m, via the channels *p%H4 ^ 

16j and at the neck 9c, 10c. The powder component B of the bone cement is now ^.J^ t 

a llowed to drop downwardly into mixing chamber JL, Once the space 15 has been oJt 

™~ - 

completely emptied, the entire feed arrangement 1. is removed, and the inner tubular part 
6b of the agitator rod 6_is sealed with a sealing rod 19 (shown in Figure 12) which sealsl^^f 
Jhejbottpm jeconcFencL6e . The mixing procedure can now .start —7 

______ — a^^yxAsCtsT^u^ -nji lwK^fi*~J -i 

The feed arrangement of the embodiments just described, can be modified 
in many wys within the scope of the invention. This is true, for example, of the facility 
for axial displacement between the inner container 9 and its^capJ8, aiid between the inner 
container 9 and the outer container 10, which facility for axial displacement can be 
30 achieved other than by threaded engaeement. .Also, means other tli^n the oljlique plane 

J^ajtui.the pointed cone A 13b can be considered tor the purgose^^ breaking open the 
ampoule 11. ^Furthermore, the emptying sequence can also^occur in the reverse order to 
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that described above, i.e. first the powdered compuu ciiUulL_tlie^ bone cement can be 
dropped, and then the liquid bone cement component. 

Turning attention n ow to Figures 7-12, a fourth and a fifth embodiment of 
the present invention will now be described. These two embodiments differ from the 
previously described ones from the perspective that_ tji^ p ow ^ of j>gjre 

cement pre-exists within the mixing vessel 2 prior to any mixing procedures, and that the 
container 9 contains only the liquid component. It will become clearer after reading the 



following description that the main characteristic of the fourth embodiment is that only the 



liquid, component will be drawn into the mixing vessel under vacuum like the previous 

10 embodiments, and that a slightly different ampoule arrangement is provided wherein the 

contents fee d downward throug h the tub ular agitator rod 6 b, and enter vessel 2 in the 
vicinity of the vessel bottom 4. The fifth emb odiment uses a similar ampoule 
arrangement. However, the ampoule does no t rest on the mixing vessel and the cont ents 
enter through the outer cylindrical wall 3a, also near the mixing chamber bottom 4. The 

15 fourth and fifth embodiments, a s well as the sixth one described later, ar e also provided 

with a seco nd filter 21, located at the t op of mixing vessel 2. 

In accordance with the four th embodiment, Figures 7-11 show mixing vessel 
2 as bei ng pre-filled with the powder component of the bone cement. A tightening rod 19 
is received within tubular agitat or rod 6b of agitator 6 and has plug 1 9a and O-ring 19c 

20 inserted within a groove 19b thereof, to form an air-tight seal so that powdered contents 

B are not contacted by and affected by atmospheric air which is capable of downwardly 
travelling along tubular rod 6b to vessel bottom 4. Just prior to introducing glass ampoule 
11 on top of mixing vessel 2, tightenin g rod 19 is completely removed from tube 6b 
wherein the cylindrical containe r 9 is placed on top of vessel 2 by inserting f urmel-shaped 

25 neck 9c into mouth 6c at the first end 6 d of tubular rod 6b. Although Figures 1-6 s how 

funnel-shaped top end 9a as having a slig htly different contour from that of the same 
section shown in Figures 7-12, it should be understood that either contour can be used 
interchangeably in these em bodiments. Figure 8 shows in grea ter detail that glass ampoule 
tip 11a is pointin g upwards when inserted within container 9, and that the ampoule is 

30 resting upon the upward cone 13b of breaking means 13, said means having internal 



passages 13c for allowing liquid t herethrough once it p asses filter 14. Figure 8 also 
illustrates that cap 18 is constructed slightly modified in that cap 18 has gripping means 
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1 8h lor 1'acililating the opj^ajj ve [Reading Mmvcmcnl of cap 18 along container .threads^ 
12^ ;E=j£ Jli f gure 9 shows the ampoule 1 1 just prior to being broken^ Figure 10 shows that 



w hgiijiandl^^ turned so as to downwardly displace the cap^JL^S^tlirouj^ i 

aciioi^ofjlreji^^ 18s pushes downwardly against 

ampoule 11, causing upward-facing, pointed cone 13bOoJ^ ampoule, 
thereby allowing liquid contents A to flow through filter 14 under suction downwardly into 
hollow tube 6b as previously described. As Figure 10 shows, openings 18d and 18e in cap 
18, allow atmospheric air to be com municated into the interior of container 9 under 



suction, also as previously described, thereby preventing noxious funics escaping to 
10 atmosphere. A small gap 23 existsjbetween vessejJjott^m4 and agitator disk 6a so that 

as liquid A descends tubular r od 6b, exists o pen end 6c, then it enters gap 23, which 
behaves as a passage for percolating an air/liquid mixture upwardly through holes 61h in 
the agitator disk 6a, so thai air bubbles cause liquid A to thoroughly mix with die powder 
component B, while under the continuing action of the vacuum source. Figure 11 
15 illustrates that once ampou le 11 is empty, container 9 is removed and replaced with 

tightening rod 19. While stiil under vacuum, tubular rod 6b is grasped and then 
succe ssively moved up and dow n in the direction^ofjirrow 30jand down with rod 19 still 
inserted therein, as the outlined representation in Figure 11, so that agitator disk 6a 
ensures thorough mixing of the liquid and powder components, while rod 19 prevents 



20 gaseous escape from tubular rod 6b due to O-ring seal 19c. The filter 21 is provided to 

remove heavy particulate before it can be drawn i nto the va cuum source 8. Once 



admixed, first lock 7, and then rod 19 are removed and then bottom 4 is axially displaced 



within cylinder 3 in a fashion similar to a piston, as previously described, so that the 



mixed bone cement can be pushed out of vessel 2. In this way, agitator rod 6 is pulled 
25 completely up so that agitator disk 6a contacts the top end 3b of cylinder 3, with tubular 



rod 6b acting as a discharge nozzl e for the now-ready cement. 

Figure 12 shows a fifth embodiment of the present invention wherein the 
mixing vessel is again pre-fil lcd with powder component 13 and where container 9 has t op 
end 9a connected to a tube 26, shown as being inserted into hole 27 which penetrates 
30 cylinder wall 3a. It is to be understood that prior to insertion of tube 26, plug 121 is 



inserted within hole 27, thereby maintaining a seal from the atmosphere. When 
introduction of liquid A is to take place, plug 121 is removed and then the tube is inserted 
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■ into hole 27, _^lie ^lajjsau^ peiculalion oT^ 

airjmd j liiP J il 1 ^HiHV C ^ jl: c > jjij u>iJ cij L_ I yij , jxX 1 !^ ve sscl 2, a pre-nnxing^js 
obljlLn^d^ 
is reinserted ^ 

5 described h 1 _ coi meet km ,\vj ( I iF igju rc^.^ ^ remq w 

( conkentsj]>^^ will) -pistuj),Ji_ead 80 for c^nlti;d T xliscl)aij^c (>ut „lubc_6b.^ 

, lligiixi^i:^ 9J<vJUuy^coiHprised 

oL/U-^<lU^ 

i u a i ujf acju rc^ l I ) ! c ; ikh i u and d i sea rd i i ig J. h e jgj a ^anijjuuj 

10 J^tUes, A^lLLLkJ!*^ 

expUuLiejJ^J^ 

valve, wlie re _t uhe 26 as, fold ed a nd . JVjc lion ally m sci led^ vithi nj^l ce ve nUc^-J9a^l]iej;Q|^ 

blocking any (]o\y of niateriijl A^JJryj)^ 

is insei1cd4nU^4jole^™F4^^ 
15 facilil a l^ljjs_cm.nccl^ eyj J n^Ie l^va^^ 

ceiUraHy^wUim mixJj^vesscl_2_oncc inserted ljijuu^h_lu)lc^7^ 1 1 , s hoMld-- he - > cab ?,ed-4 haU , 

the ^cjjjhpd imenis of Figures 6-12 could alsi^eji^Y^^^ 

Mixing is completed by ujnvaoUy and downwardly mo\Mng_^^ 

described, usum njc>uth 0c of rod 6b jrs j^^ich^j^ 
20*' agaitistaap^cu^Lj^^ ol cylinder 3, and tightening rod 19 is remov ed so that the mixed 

Figy^a JiL^ows^a se vent l^cniiwiii^ . 
see n t ha„L Uie_ me«\n s forJnUi^^ 
^he^sani£ = co^ thai of Figure 13, but now directly ins^ 

25 agitator 6B^nce 4ightciim^ the U-shaped sleeve 

member 29 is J^iiu).yed ; lrgm.lu.be 26 so r lluU jnxLkleonvp^ under vacuum 

down to the boU^mol Aubular agitator rqd.(>lL and mL\ e d jis r ptexiously"Uescribed.. An air- 
tight adaptor means 42 is pro vided at the tube end so as to^securciy hold it within tube 26^ 
jjuring JjntT oduclion of fluid A. 
30 Figure 15 sh ows an e ighth ^^d^ 

seen that the cylindrical containers ^andl^ 
1 iUJUlukcn, Jjm Jjjj ujd bonejj enient component A, is communicated into t^^lil^L^ 5 ^?^ 

1 1 




2 via removable lunuel member 50 and hollow agitator rod 613. As seen, open innuM »um-| ; 
£2_js in Irietional engagement with (he opej j_ijLiuu4J4^i^^ Tunnel 50 is. 

^inserted therein. The tip Ha of ampoule 11 is broke n olT_and_ contents A arc Ted into 

lunnel cxMit ponentj eceivinu area 50a. before descending down Lube 6b. Again, JJiis, 

arrangement at the eo nl a i ner __b.nilom . so .... that, .both, 

^omjx^nt^ pre^jui\i:d_lxigclUej;^ as previously explained. 

1 1 o we ve r , s L aoe , 1 he in a. v be luHyjj^iLajLL^ sealing. lhe_ aruj^oule xmee jljs^ 

_brtlkci.u. in order J^x s pi;QyenLat!uuspherie releases. |^uUluJ:KUNiM&^Jl^ :r suc : U.gii pressure mi 

vacuum source 8 ma y be ^ in crea sed over jhal.uf^ _Uigh^eJocil)^ 
^unbiei^ vessel 2^intoJhe 

_sm round i ng environment . As a further means to prev ent atmospheric^ escape, it is 

envisioned that funnel member 50 be provided with an O-ring or simi lar seal 54 abouMjs 
^o pen neck 52. and a cover 56 which contains mil nrgcd hole 51 for d ' rf>r ' linu , <hr> li r |" ifl 
_ contents thcrelhroutih . In this way, the potential for fumes to escape betwee n the rodU3B 

and funnel 50jtre,_red uccd by provision of cover 56, s ince they would be confined within 

the space between the cover and the piopn.' 

J 7 igures 16 j^^J^^ 1 1 ; ll«i£ilI^H!iii22^ ! 2L-2!lJl2H-J£i£§£^— > iUYSIltisiliau 

where_jt is seen tha^ie_c^nUune^^ in Figures^^anjd^O^Js 

rest inti^ojjL -breaki ng means 13 and that liUej; .1.4 is disposed below the breaking means. 
Fujlbermor 

6J) .(sjiiu];ir to that of Figure A) or as shown here, is formed so that rod 6b inserts inside 
jieck 9C± in either case, once the eonncctiojj 

-l°^gjjl e i\ by knpwj) auelhuds of friction spin^nclting^lhe like^ - e 1 a stome^ ie coix) p o nc n ts__ 
J-ogctlier, or they can be joined by conventional metho ds su ch as glmmr^jh^ 
sni^nttmg.jLbe pieces air-tight to each other. Once connected, the cap 18 grippingjiieans^ 
IShjare operatively threaded downward along container threads JjZa^ iuUiJjs^ouklei's t ,18s^ 
cause the glass^ ampoule to Lu* broken against pointed cone 13b of the breaking ..means. As 
Figure 1 6A ill ustrat es, once the ampoule 11 is broken, j)lug 18p is renK)yed from cap lj^ 
so that ambient air ean be drawn into container 9 through action of suction device^ 5L 
^i'SUKWii oX auuioulaJI vvUl cause ,an aiLpassage chaniicl to fonp. between shoulders 18s 
^njdjm^pouje, due to the ampoule slightly 5-h'oj2pjng_ji[lci; \i is broken. Of course, part __of_ 
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the annula r shoulders 18s j^UiMJag^u . 
lines) to ensure that an air passage is pjwjide^ 
ambient air .will.preYei^ 

The Jjquid component 14, now 

filler 14b at, tube .open end 6c. - XUeJjqujd. A^jtlj^n changes d the bottom of 

mi xing vessel 2 due to theaetion of vacuum source 8 and turns upwardly to percolate into 
the pow dered bo ne , cement component B. Plug 1 8p is th^i ^ 

to se^pma^ 

^fhpnjmj^ 

the_jwo bojie_eement components toftethci%_a^^prevjoi^y_ explained_with the other 

embodiments. As Figure 16 shows, tubular elemeiU 

6s,JJhat, al.Lo.ws, the conjajh^^^ 

container irwi perpendicujai 
- 'Qli^teRjsj^^ 

have been pulled Jxickj^ ba.ck^ 
jT uxiiig ve ssejJUjjji^ 
_ccyn^t^ 

mixing vessel_2. jnXiS ure 16jsjn^ 

rc^nox^nble^oisure 5 a juid whoilg Jhe^c^ ij^lj^gj^alL^^ 
... mixing .vessel J>alLx>m.-.^u^a_J^.e... auilaLQILAJ^LJOS£J"l<:0 thrPUidl-JJbfeJa^^ 
contai n^^raUier thanjhrougj^ previous emj^din?^ 

arrangement, once the mi;ungj^oi^ 

removed, as is vacuum source S^soj jiat piston 80 is advanced into contact wit h the bone 
cement mixture in d.p ssirne manner as previously described with the oJkeiLfimbodiments^ 
^mcUh£jll^^ 

c^euij^^ J 1 ' 1 -? J^^I^^J^^y id lr - in ^^11210^ throuph the piston once.... 

_J tJs ad vanced into contact with the cement. Spoul 5_jsjj^ 
extrusion nozzles (notshown}^ 
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